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Power Generation and Energy Sector Forecasting 
for Regional Water Planning 



ÁHow electricity is generated 

ÁHow water is used in 

generating electricity

ÁHow electricity is transported

ÁWhat is the forecast for 

Georgiaõs future

Energy Discussion Outline



Terminology

ÁVoltage (Volts) ðan electrical force

ÁCurrent (Amps) ða steady flow of electrons

ÁPower (Watts) = voltage (V) times current (A)

ÁKilowatt (kW) = 1,000 Watts

ÁEnergy (kWh) = power (kW) times time (hour)



Steam Turbine
(Source: Explain That Stuff)
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Thermoelectric Power Overview

ÅFuel Type

ÅPrime Mover

ÅCooling System



More Terminology

ÁGenerator ðconverts mechanical movement into electricity, 

opposite of an electric motor

ÁGenerating Capacity ðthe maximum electric output of a 

generator

ÁNameplate Capacity ðmaximum output designated by 

manufacturer

ÁNet Generation ðelectricity generated minus the electricity 

used to operate the power plant

ÁCapacity Factor (percent) ðratio of actual output to 

maximum output during a specific period of time



Fuel Types

Thermoelectric
Power 
Generation

Non-Thermo-
electric
Power 
Generation

Non-renewable Fossil Fuels
Å Coal
Å Crude Oil
Å Petroleum
Å Natural Gas
Nuclear

Renewable Biomass from 
plants

Hydropower
Solar
Wind 
Geothermal



Open -Loop (Once -through) Cooling System Closed -Loop Cooling System

Types of Cooling Systems

Source: ENERGY DEMANDS ON WATER RESOURCES,  DOE 2006

Withdrawal  =

Consumption + 

Return

Consumption = 

Withdrawal -

Return



Water Use by Generation Combination

POWER GENERATION COMBINATION WATER 
WITHDRAWALS 
(Gal/MWh)

WATER 
CONSUMPTION 
(Gal/MWh)

Fossil Fuel/Biomass, Steam Turbine, Once-Through 

Cooling
41,005 0

Fossil Fuel/Biomass, Steam Turbine, Cooling Tower 1,153 567

Fossil Fuel/Biomass, Gas (Combustion) Turbine 0 0

Natural Gas, Combined-Cycle, Cooling Tower 225 198

Nuclear, Steam Turbine, Cooling Tower 1,372 880



http://www.ferc.gov/industries/electric/indus-act/reliability/blackout/ch1-3.pdf

https://commons.wikimedia.org/w/index.php?curid=5577847

The Grid - Transmission

All power stations are 

connected through a 

transmission network

Power stations òfeed the gridó

Power moves through the grid 

to the demand

ÅBaseload stations

ÅPeak load stations

http://www.ferc.gov/industries/electric/indus-act/reliability/blackout/ch1-3.pdf
https://commons.wikimedia.org/w/index.php?curid=5577847


The Grid ςPower Pools

Sources: FERC (2019), SERC RRS Annual Report (2018)

National

Southeast Reliability Corporation SERC

SERC SE

Regional Sub-Regional
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NATIONALLY: Electricity generation from natural gas and renewables 
increases, and the shares of nuclear and coal generation decrease

Source: EIA, AEO 2019



Expected Requirements for New Generating Capacity will be met by 
Renewables and Natural Gas

Source: EIA, AEO 2019



SERC Southeast Sub-Region

ÁSERC Southeast Subregion consists 

of the following Planning 

Coordinators

ïGeorgia Transmission Corp

ïMunicipal Electric Authority of GA

ïPowerSouth Energy Cooperative

ïSouthern Company

ÁSERC Reliability Review 

Subcommittee (RRS) Annual Report 

2018



SERC RRS Annual Report 2018 Highlights

SERC SE Current Summer 

Peak Generation
SERC SE Projected Annual 

Generation and Capacity

Å Progress continues on 

Georgia Powerõs Vogtle 

nuclear expansion project 

(~2,200 MW).

Å Despite low load growth, 

SERC SE entities continue to 

enhance and modernize the 

transmission system in 

response to the changing 

resource mix and system 

flows.



Power 
Generating 
Facilities in 
Georgia 
(2017 Regional 

Water Plan Update)

Plant Hatch


